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rable, self-calibrating analyzer, which measures all of the
gases ofinterest.

This newly available range of gas monitoring instru-
mentation is reliable, relatively cost-effective, and provides
anesthesiologists with continuous on-line data. By alerting
anesthesiologists to potentially adverse events during an
operation at an early stage, these new technologies offer
the hope of improved care and decreased morbidity and
mortality.

KELLY W. SMITH, MD
Salt Lake City
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Chemical Basis for the TURP Syndrome
AN ARRAY OF hemodynamic and central nervous system
(CNS) abnormalities has been described in some patients
following transurethral resection of the prostate (TURP).
The hemodynamic abnormalities include cardiac arrhyth-
mias, hypotension, and even cardiovascular collapse, while
the CNS abnormalities include confusion, transient blind-
ness, seizures, and even coma. In the past these manifesta-
tions have been collectively called the "TURP syndrome"
and have been generally attributed to dilutional hyponatremia
and water intoxication from absorbing an excessive amount
of irrigating solution during the surgical resection of the
prostate gland. Absorption of 4 to 8 liters of sodium-free
irrigating solution has been documented with dilution of the
plasma sodium level down to nearly 100 mEq per liter. Be-
cause the sodium ion is necessary for depolarizing cells and
for maintaining extracellular osmolality, hyponatremia is ob-
viously presumed to be the cause ofabnormal electrophysio-
logic responses of the CNS and the heart. Recent data sug-
gest, however, that the absorption of glycine, the osmolar

substance in the irrigating solution commonly used during
TURP, may contribute to theTURP syndrome.

Glycine 1.5% is the most widely used irrigant because it
is thought to be an effective osmotic replacement for sodium
ions and to be nontoxic to the body. Glycine 1.5%, however,
is slightly hypo-osmolar, being about 200 mosm per liter.
Glycine is a nonessential amino acid with a normal plasma
level of 13 to 17 mg per liter. It readily crosses the blood-
brain barrier and is an inhibitory transmitter in the spinal
cord and in the synapses of the medulla, pons, tectum, and
retina. Glycine has been shown to suppress the waveforms of
both the electroretinogram and visual evoked potentials in
rabbits.

More recently we have found that glycine, in quantities
capable of being absorbed clinically-about 9,000 ,mol per
liter-can alter both the amplitude and the latency of visual
evoked potential waves in anesthetized dogs. Cardiac output
and mean arterial blood pressure were also depressed by
glycine in this laboratory model. Ammonia, a biotrans-
formed metabolite of glycine, has been suggested as another
potential neural toxic agent. Although the vast majority of
patients subjected to a transurethral resection of the prostate
do not manifest significant CNS abnormalities, we have
shown in patients who complained of visual and other CNS
disturbances the presence of hyponatremia, hyperglyci-
nemia, and hyperammonemia. The administration of hyper-
tonic saline in patients with adequate renal function remains
the treatment of choice for patients exhibiting the TURP
syndrome. As yet, there has been no report of permanent
visual disturbance, but clinicians should be aware ofa chem-
ical basis for the TURP syndrome in addition to hypona-
tremia and water intoxication.

K. C. WONG, MD, PhD
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